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All Engineering Formulas GIECK: A Complete Reference Guide

Engineering is the art of turning abstract ideas into tangible solutions. From the first brick of a bridge to the latest
microchip, engineers rely on a vast array of mathematical relationships to design, analyze, and optimize their
creations. Whether you're a student, a practicing professional, or simply curious about how the world works, having
a reliable source of formulas at your fingertips is invaluable.

Enter GIECK, a trusted name in engineering education that offers a curated, searchable collection of formulas
spanning every discipline. This article serves as a comprehensive guide to the most essential engineering
equations, organized by field and supplemented with practical examples. By the end, you'll have a solid reference
that you can return to time and again.

Why GIECK'’s Formula Collection Stands Out

e Accuracy — Each formula is verified against industry standards and academic sources.

 Clarity — Clear notation, concise explanations, and contextual examples help you understand how to apply
each equation.

¢ Accessibility — The database is searchable by keyword, field, or even the variable you need.

« Up-to-Date — New formulas and revisions are added regularly to reflect the latest research and practices.

With GIECK, you can move beyond memorization and develop a deeper, intuitive grasp of engineering principles.

Core Engineering Disciplines Covered

Mechanical Engineering

Civil Engineering

Electrical Engineering

Chemical Engineering

Aerospace Engineering
Environmental Engineering
Materials Science & Engineering
8. Computer Engineering & Software
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Each section below delves into the foundational formulas that every engineer in that field should master.

1. Mechanical Engineering

1.1 Dynamics and Kinematics

Understanding motion is fundamental. The following equations describe linear and rotational dynamics.

¢ Newton’s Second Law (Linear) - F =m-a

« Newton’s Second Law (Rotational) — <B O >s*
e Linear Kinematics —v =u + a-t

¢ Linear Kinematics (Position) —s = u-t + Y2-a-2
« Angular Kinematics —<' O E € + ; w@



 Angular Position —;, O , € + <’ wB 2 Us# 2
1.2 Statics

When forces are balanced, systems remain at rest. The following equilibrium equations are the cornerstone of
static analysis.

e Sum of Forces (Horizontal) - " F_x=0

e Sum of Forces (Vertical) -"F_y=0

¢ Sum of Moments (About Point O) —"M_0O =0
¢ Resultant Force — R =" (R_x2 + R_y?)

1.3 Fluid Mechanics

Fluids behave differently from solids, requiring unique equations. Key relationships include:

e Continuity Equation (Incompressible Flow) — A e-ve=A v,
« Bernoulli's Equation — p + ¥%-< wk" 2 A.g-h = constant

e Drag Force — F_d =%-C_d-<twk

+ Reynolds Number — Re = (< WktA’ 0 ¥4

1.4 Thermodynamics

Heat and energy transfer govern many mechanical systems. The following equations capture core thermodynamic
principles.

« First Law of Thermodynamics (Closed System) —9ER O OW
e Second Law (Entropy) — 9E2 &R 8@

Ideal Gas Law — pV = nRT

¢ Specific Heat Capacity (Constant Pressure) — Q =m-c_p-9E@
e Specific Heat Capacity (Constant Volume) — Q = m-c_Vv-9E@

1.5 Materials & Mechanics of Materials
Engineering structures must withstand forces without failure. Key formulas include:
e Stress—<20bo
+ Strain—;RO’L/L€
e Young’'s Modulus —E =<2 0 |
+ Shear Stress—<BOV /A

« Moment of Inertia (Rectangular) — | = (b-h3) / 12
« Beam Deflection (Simply Supported, Uniform Load) — ;B O f[w{tA B’ 0 f3fKt[t’s

2. Civil Engineering

2.1 Structural Analysis
Designing safe structures involves evaluating loads, stresses, and deflections.
e Load Combination —;2 tB23 .L +;2;u0
* Flexural Strength —<2 O Uv2 0 »
* Shear Strength — <B O V-Q / (I-b)
» Beam Deflection (Point Load at Center) —;B O ... tE2’ 0 fC«t[t'
2.2 Soil Mechanics

Soil behavior is critical for foundations and earthworks.



Mohr—Coulomb Failure Criterion — <B O 2 2 A-tan(<bs
Effective Stress — <2r O A - u

Settlement (Cohesive Soil) - S = (9CA' / E)-h

e Permeability — k = (q-L) / (A-9F,¢

2.3 Hydraulics
Water flow in channels and pipes is governed by:
e Continuity (Pipe Flow) — Q = A-v
¢ Head Loss (Darcy—Weisbach) — h_f = (f-L-v?) / (2-g-D)
e Hazen-Williams Equation (Open Channel) —V = 1.318-C-R"(0.63)-S(0.54)
 Critical Depth —y_c = (Q?/ (g-A?))(1/3)

3. Electrical Engineering

3.1 Circuit Fundamentals
Ohm’s Law and Kirchhoff's Laws form the backbone of circuit analysis.
e Ohm's Law -V =I-R
e Kirchhoff’s Voltage Law (KVL) ="V =0
e Kirchhoff’s Current Law (KCL) —"1=0
e Power in Resistive Load — P =V:I=12R=V2/R
3.2 AC Analysis

Alternating current introduces impedance and phasors.

¢ Impedance of Resistor—Z R =R

+ Impedance of Inductor — Z_L = j<"A

* Impedance of Capacitor —Z_C =1/ (j<"2¢

+ Reactance (Inductor) — X_L = <"A

* Reactance (Capacitor) - X_C =1/ (<"2¢

« Resonant Frequency (Series LC) —f€=1/(2<!¢,A2%

3.3 Power Systems

Large-scale electrical networks require additional considerations.

e Complex Power — S = V:I*

 Power Factor — pf = cos(;, O 0 A7A

e Short-Circuit Current (Three-Phase) —|_sc=V_LL/Z total
« Voltage Drop (Line) — 9Eb O >u¥6/E—aP

4. Chemical Engineering

4.1 Mass and Energy Balances

Conservation laws are the foundation of process design.

e Material Balance (General)—"F _in-"F out+"R=0
e Energy Balance (Steady-State) -"Q-"W+"H in-"H out=0
« Enthalpy of Mixing — 9D...60—, O £x_i-9D...8',i

4.2 Thermodynamics of Phase Equilibria



Key equations for vapor-liquid systems.
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